Nanofiltration as an effective means to prevent virus contamination of cell culture processes by Carbrello, Christina
Engineering Conferences International
ECI Digital Archives
Cell Culture Engineering XV Proceedings
Spring 5-13-2016
Nanofiltration as an effective means to prevent
virus contamination of cell culture processes
Christina Carbrello
EMD Millipore, christina.carbrello@emdmillipore.com
Follow this and additional works at: http://dc.engconfintl.org/cellculture_xv
Part of the Biomedical Engineering and Bioengineering Commons
This Abstract is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion in Cell Culture
Engineering XV by an authorized administrator of ECI Digital Archives. For more information, please contact franco@bepress.com.
Recommended Citation
Christina Carbrello, "Nanofiltration as an effective means to prevent virus contamination of cell culture processes" in "Cell Culture
Engineering XV", Robert Kiss, Genentech Sarah Harcum, Clemson University Jeff Chalmers, Ohio State University Eds, ECI
Symposium Series, (2016). http://dc.engconfintl.org/cellculture_xv/220
Nanofiltration as an Effective Means to Prevent Virus Contamination of Cell Culture Processes 
 
Christina Carbrello, EMD Millipore 
christina.carbrello@emdmillipore.com 
Jeremy Perreault, EMD Millipore 
David Nhiem, EMD Millipore 
Kimberly Mann, EMD Millipore 
Rong-Rong Zhu, EMD Millipore 
Robert Smith, EMD Millipore 
Anne Leahy, EMD Millipore 
Mary Priest, EMD Millipore 
Ven Raman, EMD Millipore 
Joe Orlando, EMD Millipore 
Danielle DeCesaro, EMD Millipore 
Nhung Nyugen, EMD Millipore 
Kevin Rautio, EMD Millipore 
 
 
Key Words: Nanofiltration, virus safety, cell culture media, protein quality  
 
While cell culture media is typically sterile filtered to remove bacteria and mycoplasma, many bioreactors 
remain unprotected from viral contamination.  As awareness of the risk for viral contamination of cell 
culture processes grows, manufacturers are seeking virus barrier technologies to remove or inactivate 
viruses.  Filtration is an ideal technology in terms of familiarity, ease of use and scalability.  However, 
hurdles to its implementation remain, most notably, the high cost and large footprints required to 
implement filters designed for the downstream process and the concern that the small pore size of virus 
filters could impact cell culture performance.  A filter specifically designed for cell culture media could help 
to overcome these hurdles. 
 
A novel virus filter has been designed for 
chemically defined cell culture media.  In 
this presentation, we show that it has 
improved capacity over downstream 
virus filters, as well as high retention of a 
range of microorganisms, including 
bacteria, mycoplasma and viruses.   
 
We also show that virus filtration has no 
impact on media composition or cell 
culture performance.  Media was 
evaluated pre- and post-filtration using 
liquid chromatography-mass 
spectrometry, nuclear magnetic 
resonance and inductively coupled 
plasma-optical emission spectroscopy.  
Filtered media was also used in a mAb-producing CHO cell culture process, and cell culture performance 
was monitored.  The resulting protein quality was also evaluated. In all of these evaluations, no significant 
differences were seen between virus-filtered media and sterile filtered controls, as the graph above 
exemplifies. 
 
In summary, virus filtration has been shown to be a viable technology for reducing the risk of bioreactor 
virus contamination.  By choosing filters designed for the upstream process, efficient and effective 
protection can be achieved without impacting cell culture performance.   
 
 
Figure 1 – Viable cell density in virus filtered vs. sterile 
filtered cell culture media 
